The aim of the research was to create genetic variation on garden balsam using oryzalin and Gamma radiation. Mutagenic agent may improve plant variation. Garden balsam seeds were treated by oryzalin (0%, 0.01%, 0.02%) then the seedlings were planted in the field four times to gain seeds generation M4. Seedlings of M4 (7 days of age) were radiated by gamma ray 60 Co (0, 5, 10, 15 Gy) and planted in the field to collect seeds for in vitro study to induce a new type of mutant plant. In vitro methods was conducted to achieved rapid micropropagation of Impatiens balsamina L. mutant plants. Growth percentage of seedlings reached 90% by gibberellin 0.01 ppm. Leaf section used for explant and cultured in MS media enriched by 0.5 ppm NAA and 0.5 ppm BAP aseptically. Shoots were regenerated on 6 weeks after cultured however some shoots become vitrification. Number of chromosome varied (mixoploid) on treated plants (M5). Form of secondary metabolites ( alkaloids and terpenoids ) in the roots extract was not changed by oryzalin and gamma radiation. Mixoploid explants showed variation in morphology and some treatments only had little shoots and a treatment has vigorous roots. Control plants have shoot and callus.
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IntROduCtIOn
Impatiens balsamina is well known as herbaceous flowering plants. Flower of garden balsam suitable for using as bedding plants in a landscape design or potted plants. The flowers size are varied from single layer (originally) to multiple layers. Flowers contain anthocyanin that varied between red, purple, pink and white colour of flowers. One plant has one colour of flower and flowering time started at six to eight weeks after planting. Secondary metabolite also observed in the roots that can be used as traditional medicine. Lawsone is one of 1,4-naphthoquinone (1,4-NQ) natural product produce by garden balsam 1 . Oryzalin study on garden balsam was conducted to improve plant performance and flower set. Plant height was decreased 54% by 0.01% oryzalin treatment and plant performance was compact with increasing weight of flower 2 . Flowers size increased up to 17% in diameter due to treatment of 0.02% oryzalin for 12 hours of soaking for the seedlings (unpublished data). Increase of flower diameter was not followed by enhancement of flower petals.
Other mutagenic agent was gamma radiation. Gamma ray can improve the quality of flower colour where there are two colour in one flower set (chimera flower). Some study was conducted for gamma ray treatment in flowering plants. The amount of radiation is depended on plant species. Garden balsam plant produce flower with lighter colour intensity of red due to gamma treatment 3 . Physical mutagenic agent increased electromagnetic radiation that improve plant performance 4 . Hibiscus sabdariffa that radiated 600 Gy showed enhancement of number of fruit per plant and also anthocyanin 5 . Irradiation of Gamma at 20 Gy dose enhanced concentration of soluble sugars, protein and proline content and peroxidase activities and superoxide dismutase on leaves of soybean when plant was exposed to drought condition 6 . Genetic variance some genotypes of chili very high after irradiated by Gamma ray 7 .
Seeds of garden balsam mutant plants were difficult to germinate and required longer time to emerge the radicula due to effect of oryzalin on cell division. Gibberellin is a hormone for increasing percentage of germination of dormant seeds. At the earlier stage of growth, concentration of Gibberellin was very high in plant roots 8 . Tissue culture can assist rapid plant multiplication using MS media that enriched with hormones. The objective of study was increasing multiplication of mutant plant using NAA and BAP hormone aseptically.
MateRIaLs and MethOds

Plant treatments (in vivo)
In the previous study, seedlings of garden balsam were treated by soaking in oryzalin (0.00% (Z 0 ), 0.01% (Z 1 ), 0.02% (Z 2 )) for 12 hours 2 , then planted in the field until four times to gain M4 generation. Seeds from M4 were germinated in vivo for 7 days then exposed to gamma radiation 60 Co (0 (G 0 ), 5 (G 1 ),10 (G 2 ),15 (G 3 ) Gy) and planted in the field to know flower colour and collect the seed of M5 for in vitro study 3 .
In vitro study
In vitro technique was conducted for rapid multiplication of mutant plant in order to gain polyploid plant. Seeds M5 were collected and germinated. Soaking M5 seeds in Gibberellin acid (GA) 0.1% for 24 hours to assist germination of mutant seeds. Furthermore, leaf explants from germinated seeds were cultured aseptically in sterile MS media (4.4 g/L) supplemented by 30% sugar/L, 0.5 ppm NAA and 0.5 ppm BAP , 8 g/L agar and pH was 5.8.
Chromosome analysis
Chromosome analysis is used for ploidy status of mutant plant. Squash methods with modification was applied for chromosome 9. Root tip (5 mm) was collected at 07.00-08.00 am. Root tip was treated with 0,002 mol 8-hydroxyquinolin for 6 hours then soaked in Farmer fixative for 2 hours at room temperature. Next step was added some drops of 1 N HCl for 30 seconds then heated at 60 o C and washed. Root tip was colored with aceto orcein and covered by cover glass then squashing the root tip. Number of chromosome was counted from root tip under microscope.
secondary metabolite analysis
Roots from treated explants that grew vigorously was analyzed for secondary metabolite to know the effect of mutagenic agent on metabolite compound. Liebermann Burchard method was used for alkaloid. Mayer reaction was used for terpenoid and Wagner reaction was used for steroid analysis in the roots explants.
fig. 1: the percentage of seed viability of garden balsam mutant M5 data collection
Data were collected for seeds viability, chromosome number, growth of explants and form of secondary metabolites.
ResuLts
Generally, M5 explants growth showed different performance in vitro after treated by oryzalin and gamma radiation. Control leaf explants showed small white shoots and callus. Treated explants had white shoots and one treatment showed roots (Figure 2.e) 
seeds viability
Growth percentage of seedlings reached 90% by soaking of seeds using gibberellin 0.01 ppm for 24 hours, except for Z 2 G 0 (0.02% oryzalin and 0 Gy), Z 0 G 1 (0.00% oryzalin and 5 Gy) and Z 0 G 2 (0.00% oryzalin and 10 Gy) treatment (Figure1).
Control (a) Z1G1 (b)
Z2G2 (c) Z0G3 (d)
Root growth (e) fig. 2 : the growth of leaves explants from some treatments that showed response in vitro Chromosome number Number of chromosome was decreased from 14 (diploid) to 7 -11 (mixoploid) in treated explants. In this study, chromosome number of garden balsam reduced almost 50% after seedlings was treated with Gamma ray. Type of garden balsam chromosome had studied by 10 .
the growth of leaves explants
Leaf explants showed different development for any treatment. Explants from control showed hairy shoots at 6 weeks after cultured. Leaves could develop into shiny shoots due to vitrification. Others leaf developed into callus in two weeks, however the callus become dormant. Leaf explants also develop into multiple roots ( Figure 2 ).
secondary metabolite
Secondary metabolites ( alkaloids and terpenoids ) in the roots extract was not changed by oryzalin and gamma radiation. Type of metabolite was alkaloid and terpenoid both in control and treated explants.
discussion seed viability
Mutagenic agent that had been used (oryzalin and gamma radiation) influence the ability of root emergence in garden balsam. Time of germination become longer because of disturbance on radicule growth. In other study, soybean cv. Argomulyo showed genetic diversity in plants after treated by 200 Gray of Gamma radiation 11 .
Chromosome number
Chimera were obtained from mutant plants at M5 generation. Level of ploidy was mixoploid between 7 to 11. Number of chromosome decreased due to gamma irradiation and oryzalin. In leaf explants of Euphorbia pulcherrima grown in media that enriched by oryzalin (28.9 µM to 144 µM) aseptically can produce diploid callus but adventitious shoots was not performed 12 .
explant growth
The growth of leaf explants showed that mutant plant had different type of growing. Development of glossy shoots was due to lack of cytokinin hormone for initial growth of leaf explants. Each explants also develop into hairy roots without any shoots. In orchids, MS media can improve growth of Vanda helvola protocorm 13 .
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